Xylo-oligosaccharides and xylo-polysaccharides (XOS, XPS) produced by autohydrolysis 23 of the fibre from oil palm empty fruit bunches (OPEFB) were purified using gel filtration 24 chromatography to separate the XOS and XPS from the crude autohydrolysis liquor. Six 25 mixed fractions of refined XOS and XPS with average degree of polymerisation (avDP) of 26 4-64 were obtained. These were characterised in terms of their composition and size by 27 HPLC, MALDI-ToF-MS (selected fractions) and carbohydrate gel electrophoresis (PACE). 28
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The fermentation of each substrate was carried out in triplicate with each of three 176 healthy human faecal donors, who had not taken prebiotic or probiotic products for 3 177 months, or antibiotics for six months prior to the study. Each vessel containing 178 fermentation medium was inoculated with 5 mL of faecal slurries, which was prior diluted 179 at 10 % (w/w) with anaerobic phosphate-buffered saline (PBS, 0.1 M) and homogenised in 180 a stomacher (Stomacher 400; Seward, West Sussex, UK) for 2 min at medium speed. 181
The fermentation was carried out at pH 6.7-6.9, controlled using an automated pH 182 The microscope cover slip was placed on each slide and the cell numbers of 209 microorganisms were determined by direct counting under an epifluorescence microscope 210 (Eclipse 400; Nikon, Surrey, UK) with Fluor 100 lens. A total of 15 fields of view were 211 counted for each well. 212
The probes used were Bif164 (Langendijk et al., 1995) An aliquot (1 mL) of sample from each sampling time was centrifuged at 13 000 x g 226 for 10 min and the supernatant was stored at -20 o C until analysis. Organic acids analysis 227 was performed using an HPLC (1100 series; Agilent, Winnersh, UK) with refractive index 228 detection. Prior to the analysis, the samples, after thawing, were centrifuged at 13 000 x g 229 for 10 min and the supernatants were filtered through a 0.22 µm filter unit. An ion 230 exclusion column, Rezex ROA-Organic Acid H+ (8%) (Phenomenex, Cheshire, UK) was 231 used for the analysis, using 2.5 mM H2SO4 as eluent. The column was heated at 84 o C and 232 the eluent flow rate was set at 0.5 mL/min. Table 1  299 which showed gluco-oligosaccharides (hexose oligosaccharides), xylo-and arabino-300 oligosaccharides (pentose oligosaccharides) and acetylated oligosaccharides. Mass 301 spectrometry of OPEFB fractions of avDP 7 and avDP 14 also confirmed the data in Table  302 1. The predominant ions were the acetylated pentoses e.g. m/z 785. [M+Na] + are indicated for acetylated pentose oligosaccharides (PentnAcn), for pentose oligosaccharides (Pentn), for pentoses with 315 methylated-glucuronic acid substitution (PentnMetHexAnAcn) and for hexose oligosaccharides (Hexn). 316
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The DP ranges of the OPEFB fractions obtained from MALDI-ToF-MS analysis 317 were as follows: avDP 4 (DP 2-9), avDP 7 (DP 3-12), avDP 14 (DP 3-18). The OPEFB 318 fractions were also xylanase cleaved and visualised by polysaccharide analysis using 319 carbohydrate gel electrophoresis (PACE) (Fig.2) Table 3 shows the organic acid concentrations in the fermentations; acetate was the 366 leading SCFA produced, followed by propionate, formate, lactate and butyrate. Across all 367 substrates, formate and lactate were transient metabolites reaching maximum at 10 h. 368
Acetate and propionate concentration on the other hand continued to rise up to 24 h and/or 369 36 h, whereas butyrate, though present at low concentration initially, increased steadily up 370 to 36 h. 371
All OPEFB XOS produced significantly lower (p<0.05) amount of lactate than 372 commercial XOS and FOS. The wider DP distribution and possibility the presence of 373 substituents on OPEFB XOS may affect the accessibility for bifidobacterial fermentation. 
